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(57) Abstract 

PROBLEM TO BE SOLVED: To fire a PZT-based 
dielectric ceramic at a desired low temperature and to 
prevent lowering of the performance of a base material. 

SOLUTION: The dielectric ceramic, is . obtainecj by 
providing a mixture or a calcined material of raw 
materials for the dielectric ceramic containing, as a 
main component, a composition having a dielectric 
ceramic composition of AB0 3 -type, wherein, when B site 
is defined as 1, A site is Pb contained in a molar ratio 
of s 0.9, then adding, as auxiliary oxides, 
PbOx+(W0 3 y+Mo0 3 z) (wherein, x+y+z=1; 
0.005<y+z<0.4; and y, z s 0) in an total amount of 0.05 
to 20 mol.% to the mixture or the calcined material 
above, mixing, forming and firing the formed body. The 
total amount of tungsten and molybdenum in the fired 
body is lower than 0.098 moles when the molar amount of 
Pb is set to be 1, and the density of the fired body 
is s; 7.5 g/cm 3 . The auxiliary oxides are dispersed in 



the calcined powder, form a liquid phase at a desired 
temperature and accelerate firing, thereby it becomes 
possible to fire at a low temperature. 
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xiO ,0 (mA/) 


u 


7 CO 
/ .Oil 


1.62 


n no 


7 £5 


1.62 


U.UO 


7 C 
/ .0 


1.6 


0 1 


7 SB 


I .30 


0.2 


7.61 


1.55 


0.5 


7.62 


1.51 


1 


7.61 


1.47 


1.5 


7.56 


.1.38 


3 


7.61 


1.12 


6 


7.52 


0.64 



[0 0 4 8] 
CS4] 



mm 



10 









JEM£fcd31 


(H) 


(g/cm 3 ) 


(°C) 


x 10 10 (mA0 


6 


7.62 


950 


1.61 


8 


7.62 


950 


1.81 



[00 4 9] ±8ssmi fclSIU^T-^m^ 

J*fl^B*/Bi^Tj««-r*c.fc »«:<}:»>, 0 4 (a) £tk 
"fcfc^fc, iEtl2 0mrTK 1 mm<DPiB<DJ8.&fcz/ 
— h2%4\£—Xt. Ell 2 0 mm, J?#4mm<Z>P30 

So St\ 04 (b) lC7Ts~?&?lC, 4V-7><Df£BW 
is— h 2 C0±SS(C, 2-0<DWm'W->4 A, 4 
6**lW«tt£'»j80T, cn^^SKMU EE 
«Lfc„ rt»«ffi**8i:LTttAg^-xK3&ffli/\ En 
4 A*JB^Lfet><0«ri«®ft2 A. Rl»J/<* 
->4 BZfcl£Lrci><D*f&.B&2 B tLTKLtco EE 

9 5 OttCT $mftl£Lfc& 0 4 (a) K^T 
^g|5^ffi5A, 5B, 5 C£A g^-7. 
^TJBfigLT, «®SEEim? l ?r1f fco *<D&. 
l/*^ 'J - K W£{*4 LT#«*it U ffffl h 5 >X t 
LTflJfflT'tSo 

[0 0 5 0] £tc, m<Om&£LT, 05 (a) 

*4, 0 5 (c) lC7Ts?&&<Oi&B&>- h IK 12 

*> 05 (d) ©fcKSWLTJB:!), 1 1 3te£"S- 

35, 1 l-2tt^«y77-aR, 1 1 l£SE®]g|5<tLTI/> 

So JHBOJjtJgfti'-f 1 lMfctt, ^ttSBl 1 9£ 

u^xmu^-ycDm^mmm 4 1 sfctttsv.* 

2#BWMBiaLT*a. *JKn$tt& 0 5 (b) (C/Tx 



05 (a) , (b) fc^SftUBJrSfcx 5 
K 5 2^ifliL > 0/^L^UMJ-K^IX{W, J£M 

[0 0 5 1] CCt jgffi^tc^pLfcKjgiJitfttlcOgS 

5lc^Lfc 0 c<Z>IR, jiffilSO-^lt^g* 2 fflM 

t<4ot^s, 0 3*>?>, i&j&mici*. mim.{\MK 

-%mm&Bf& (sa^fljK«fcs) iiioTwtii 
% t c z tew cntffoftm&m 

40 T. «U«&<«EfiarSfc:t±, B3aiKf8¥ti&fc:;l5^ 



T 

A g - P d -«mfcMj«ifl 

WO&lRtBBItt* '9 8 0TCWT, 0. 5*;b% 

[0 0 5 2] 
[315] 



(9) ■ &m 2 0 0 2 - 2 5 5 6 4 6 

I5_ 16 



Vs. 

V 




830 


730 


800 


900 


m \ 


PbO/WOs 


90/10 


83.5/16.5 


78/22 


70/30 


1.22 




A 


X 


A 


O 


S3IOHW0O 


2.5 


0 


1.6 


6.2 


0.54 




O 


X 


o 


O 




3.8 


1.4 


3.2 


8.2 



O :/\?'J&L 
A :/\?'J 5%1UT 

- • ••■ x:/\O l J5%u± 

coo5 3] noi^c, mw&w»Mtfo*mRr& o«»B*^t)-e5&tfB«fc«ta«n«. 

^"D, e*fttA&&<&TS-escfc;&:< % [0058] coti^-xh^ t.^ v->mw&m 

«i©Wlft*F*fli*.ci:««-et*. ihii;*§j£ t\ m^aifS'W^-^teTaiKijLfc:^ i 3 o'er* i 

SEWJR^ 1 fctttt LftkC5, *J«OSE4**J:*)ffi 2 Oft (fc«fctf±T3«-3o*5-ffl«>--F£ LT.*S 

<t5ci:tfT'tft, 20 9JWLT^4v»yj-i">-h*flWi) »*LT\ 

[0 0 5 4] &*5, ±3S^jfiWn*tt % rtSMPflcfc A g* hjtaEffli&IWcHJtU 1 2 OtT* 1 05MW* 8 0 k g 

[0055] sr, ±ieimi tmm<DxmT\ mm.fo [0059] ***0n?u:, ^-^07^49 

•fev=-y^X(c^i)p$nsS)»{t^^PStfc (ft mmx9mmfc«»ftfc^ 2mmx 2 mmW±-Pfeh 

Pbo. i3 s WOo.,66 0,3, ) o H«tc, tf, *J8W*afflUTJ»jR*fl|*ci:««RniT?** 0 $ 

{Z ro.sss T i oik (Yo.s N bos ) o.o, } 0 3 j^T*#-5o 
+ 0. 5atm%Mn* Cb ££5 «fc 30 [0 0 6 0] ^ 7$^-hgf(CT, l20°CTl 

fflm.LTmn&mtimzm, enzx^v- o^m, i60k g /m 2 vnummmLx, m& 

it Lfcmnftmmx^ u ~icn lt, ±ffi8MRnwti* c a ) K*Tg§ift->- he it fi&nmm i <Dm& 

* 0. 5*/l/%iS4q, ffi^Lfc (RVft^EiKiS^ l 6 0 az 7 F6 2 fcfcfc. cct\ rtSMMSA 7 14, fiWW 

0 gfcflLf 1 3. 5 g) 'iks X^U-K^-T-VT^ tcMA^®ai>5Wj^^->^MM7 1 tJ&vm 

[0 0 5 6] fffctifcifittSMc, nt-s«fc-5»ciBiisnSo cofWf&n.- > y h 6 2^2 

«**»ftpLT, -g*sK-;l/5/l/£Bfc:T. ISttffc, OflHMU 5 5*- hunter, 8 0tT-iom 

ft^Lfc*. *£BS&Lfc. K**-7U-K 5 00 kg/m ! T'SWtSC £tc«fc 'j> % 126 

SWcfctK 7U- KMffi 1 2 5 /imT^U->^- h (b) ic^tmnWy'- H 6 1 £ rt&IBM 7 aftJIft: 

-y.fi vft--Q 1 oommxi SOmmfcSWrU H- [0 0 6 1] ft6nfc«Btt6<Z>±Tfc^ H7 fa) &c 

»«©flTfJ6ti[»©^U-^S/-h*»fc 0 ^-r«fc^fc, »?L*2 0%©MgOfi8 1 (15mmx 

[0 0 5 7] #^T\ CuO^-Xh (CuOtWi5 1 5mmXlmm) OTL/c»% Mg0c3#fc 

om%, cu0Jtsffi«i omVg) isoogfc v^n, 07 (b) {c^-rrai^^->fc^oTrgjt» 

»LT=#ft« («) H ( 1 0 5 0 Y P) C um : 1 . LT CBUBKffiBA 5 0 0 ?) - *»*TBUB*fTo 

1 1 gfe«fcc;«») : 0. 0 9g4ttLfct, IM fc e 

f«gKat)g^LT, *ffi^-*h*S«Lfco [0 0 6 2] ML/cffi/1^6^ 0 8 ^iItc^U!^* 

mmmrntm^mt\ s$B#*m<Dj£#<o 31^11^0 /c 0 coot, at-h 

-«* l 6&S|»#-l»|B|i;taiao»f*:T?x 1 (1%) 5 00 0m 1 *3«fctf0« (pure)) 6. 

M<»&*vm&fo±-t&Btfjis*ifi,BmtM&mt so 5-6 m 1 z^ts^mn^v, m^mmm-ftE*, 
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SfJRttET-BSLT, 1 x l 0" ! 55 a t m i: & S <fc -5 
tWLfc. Sfc, MUSJt (JK&fflft) t4tt.3 5 or 

gfc|B|flWc, SUi&l <D±TfcMgO«8 ifcEHL 

[0 0 6 3] fcfc, S7c5QSB#©#Ha«, ^»JR«- 
EE"? 1 x l O"' 4 ~ 1 x l 0° at m^IIftn 

0 2 =5 0 : 50-50: 5. 5 ) . fttilfiAtt* . 3 0 10 
5~4 0 0°C, 0jl&l$m& 0. 2 5 ~ L 6 : «pffl©HT? 

[0 0 6 4] M^$&S£fTofdl/i#:6£. MgOC? 

{±. 09 (a) , (b) (C^i^KU ISJlft6<D± 
Tfc, M g 0&8 1 ( 1 5 x l 5 mmx l mm) 

ftEBU R±g|5{c«. MgOSt)8 2 (l~10g) 
fcRBLfc. MgOi0 8 2^K, Mg0«81i: 
&i£[^t;£L/co £5fc> 09 (c) ©.fcSfcU ffiggB? 20 

tigjitt 6 ip % p b o tmft LTm&tfgmt % <dzm 

Z r 0 3 ) 8 4^)1* C^ftT'3 2 g) EOiLfco 

[0 0 6 5] ±m<D£?icmmfc6*$zmLrc<i5®. 

HI Ot/Tti^j:, STC^H^T'^nJ^^c 
Aft, 0 l l tc^fiaa •3PH5t'<*-:'fcfl£-3Tii7C 
ttffrfcfrofco 01O<D<fc-5K, JFStcii. C0 2 (p 
u re) , Ar-CO (10%) <fctf0 2 (pur 
e) *#A-r«/£46<OES^«tt*ftT43t). ^ft^ft 

[0 0 6 6] 01 1 (a) K.7fi*S8L'9m5L>*9-y 
T*#SLT, 8Mia&**)9 5 0°C, *PfliSli#E I x 1 
0* a t mX\ M4tiffflUftLT, mWfo1ffi£fr*m 

;U±, 0 11 (b) {c^T«fc-5f£:*t), fifi • gfc*#JE 
-SlBftctoi/Vt, Suffix tcttl/t l 0' (y = x± 
0. 3) atin^^Lfc#i^n?#feo 
[0 0 6 7] &*5, 011 (a) <7)jat -5?H^^- 

yicmh-f, 5oorw±T?»4, 011 (c) icsvrig 

Jt-#E®BflT*)l^$$£fT-5c:i:&T*£. 0<DJ:-5 *40 
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* Ic, P b O^ji/c^ft-r, C u tf*{fcStu6:V*g«5#E 

A^^ns. C©^ COi : CO:0 ; =5 0 00: 
5 0 0-0 : 2 0~0<OItT-*P*{cg:A^ftSCi:^S 
£ U*. Jft, BiBJififc-bl^TM:, 3 O0~2 0t/ 

[0ffi©@i¥&!&B£] 

[0 i ] mwk*.^s.v$xv>wmxmmx*hz>o 

[02] PbO-WOi rfc&tt^ST'feSo 

[03] mnfr<ommv^*&m&*?mx'hz> a 

[0 4] (a) tt*fgW^Si*ft:*ffll/^cKWSEa* 

?<Dimmi8.m, (b) u (a) ©^m^et-sso 

[0 5] (a) tt*3EIB©&*tt*fflU>fcE«7'*? L a 
X-*<D£ft£MI0. (b) ttffl/i'fal-^CDf 
ftCntttt^-rttWfliSH^ (c) (iEi/^ax- 
*%«lri«-*S/-KOiEiBHx '(d) ttEWT^f-jLi 

[06] (a) &ifW!#::i->y K (b) ti^ji^a.- 

So 

[0 7] (a) ttBMiXS»c*watell«««:^-rgra 

mum, (b) «j3§5aasjt^^->^/Tv-r0T-fe 

So 

[08] mtwmm*z->*7i<~?mx$>z>o 

[0 9] (a) tt^ISfC*tt«i&JW««%^-r»S 

0. (b) s . (c) « (a) commmmm, wm®vs> 

So 

[0 1 o] m&x&fc&tt&mffimi&tR%mm*7rs 

[011] (a) «S«fc"r*iSfi-l8JR#E><*-> 

***el (b) itniswum. • mm^i£^at-y^7rs 
(c> i*cu©fiWkfe«fct;p bo<oiB7£*^i;s 

i awsESJis? 

2, 2 A. 2 B jSJBttf-h 

3 h 

4 a, 4 b wm^z—y 

5 a, 5 b, 5 c mmm 



[0 1] 



5 — jfcfifc 
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[0 2] .[S3] 




mol% 



(a) 



(b) 



[El 4] 



(a) 

5C 12- 



15] 
(c) 





41(42} 

S 



11 



2A 



4A 52 



11 
iiii 



7 

119 




12 



-113 



-112 



-111 
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m 1 0] 



[£5%RB] 



Ar+CO(10%) 
COz 



7X7CH 
DVhD-5 



■7X70- I 




(so int. ci .' mmzn 

H 0 1 L 41/22 
41/24 

mammmum i ts i mm 

(72)Sgim ii/B 

^mmmm^T^mmmmm 

(72)%0J!# Oj* 

gaim^j^rpBaawT i y@ i mm 



F I 

HO 1 L 41/22 



(##) 



A 
Z 



(72)^0^ frK ffi^ 

^P»SJimT^^IHIg@14#ltil 

(72)5§BJ1# ^/p 

^m^jsmBs»Bi i t@ i mm «sc 

F*-2a(##) 4C030 AA23 AA24 AA40 BA09 CA03 
CA08 GA27 
5C303 AA10 AB15 BA12 CA01 CB18 
CB21 CB25 CB32 CB35 CB37 
CB39 CB40 CB43 CC03 CD01 
CD04 DA05 



